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DERIVATIVES AND PHARMACEUTICAL CQMPOSITI(»}S CONTAINING THEM TO PREVENT AND CURE 
OSTEOPOROSIS} 

S. 1^ ^^1<^1 1^ Si^^S.^ MG63 ^1^<H1 ^ ^S. 

7} ^•^€ -i^l^l 1^ tfls^oj] tiliUSH ^^'i 

2^ ^ ^A]c^l 1^ HOS :He)^>^^ ^7]^^ ^^^^fljLdb (ALP)2^ 

IE 3^ ^ ^'^^ l-g: 6xOSE2-Luc vector» C2C12>*llSofl ^^1^5^^ ^ 

^^■M: ^tb ^^>^^> (Runx2)^ tfl^^s)- ttl^l^H M"^'^ neH^olo^, 

£ 4^ ^ ^aHI 1^ MG63 ^^sl^>^^ OPG ^^-^^^ 

^ ELISAS. ^^tl: 

£ 5^ ^ ^1^^ 1^ 3^#>*flJE.^ ^^^1S<^1 :^5l«>^^ n 

TRAPCtartrate-resistant acid phosphatase) -^^^-^ ii2fl5.<^H , 

S.^ n^^}^^ n ^^4^^(resorption pit)3l tfl2:^3i). x^iE^^ 
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^ 7^ ^ ^Al^il 1^ «-qA-^ofl 4^;?> 10 mg/dayl- ^«^^ €^ 

tfl2:5<H] §dt^7> 41^5) <g=^^ :a.<ilfe A>^(>a2.5)ol 

(b) ^^Hl 1^ ^<^^ cfslB^ 

5. 8^ ^ 1-^^ ^Ajc^! 1^ Tdr^i^^llt!: 10 rag/day» ^% 

^^flA-l tfl^i^ofl H]^ -gfl^^s^ #i^7> <g=^^ >^>^(>40)oH, 

(a) ^aH] 1^ ^<^«V^1 ^A-^o^ cVeiwq 

(b) ^^Hl 1* ^-^^i^ cfslB^ 

S- 9^ ^ ^^Hl 1* \3::ii^>^lt!r 4^:?> 3!^^>S. 10 rag^ ^<^tb 

tfl2:56fl #^^71- iii^s):^! <y=>8-^ ^n];^ A>^(>40)oH, 

(a) ^^1^1 1^ ^<H«i-^i 

(b) ^^Hl 1^ ^-^^i^ 

-B-^^m ^ 4^^ ^^S. 220 jt^e/day* ^<^«M ^ISSL^l-* ^o>a. ^^$<=flA-l cfl^:^^)) 

^±.^7} ^^^A <3:^^ ^^]^ Ai-^(>40)oli^. 

(a) ^^Hl 1^ ^-^^i^ ^-B^fl'^ 

(b) -i^l-m 1* «-^Ai^ i^sl>n^ 



62-7 



1021 



14670 



m^ 'U^}- 2003/10/29 



£ 11^ ^1:^^ 1* ^^^<^] 4^^ y^^S. lO mg/day^ ^«^^ ^ 

7}«>^ ^3=^^ (Bone mineral density, BMD) , 

£ 12fe ^ ^Al<^l 1^ Vfdti^^im 4^^ JL^aV^^ 

* -n-^^m ^ 4^^ 220 M/day* ^<^^>c^ ^l^JL^j-* ^o>^ ^^^'^l^'^i tfl3:^oi] 

Hl^c^ ^^:^]^ ^5.7> Til^^i^ #^3£7l- <^<3=^^ iLolfe :z2JlHo]c|-. 

§ l-e^^ ^^^>^ ^^c] e^5l 7]-^l o]^ (^:^^ <^ 

<y=^^#1. ^s^^ §^7j-ol ^o^;^]^ 
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<23> ^Tfl ^tf^^ Hl^a^iiJEi-il ^iJE (^^ = Svilo]E^ «illB|S;S.til<:>lH) , S 

Sl^l^, = ^^^a^O> ^^.g- ^ ^^^Oj- ^7>A] 

<H^ul, ^'g'^fl;*!]^ ^^-i-^ ^^1^ ^lS.:a.ti|-fe <^1«o>Jl3i1-<^1 ^tlr^cl-. 
<24> ^ifl 9^^^ Vol.24. No. 10 1998)^ ' 

#5^^^ Hl^S^itllo]E^ FDA<^]^ 95\i 11-S •t'^^ #1=)-^^ ^^*l-7)] 

. -^Cl-^^ ^ISJiC]-^ 73 7] ^^3^ <^1«^<H1 A>-g-S)j7 

'«^^4^^>1-^ ^<H^H. ^#^1^ A^^7]/^iid7l/^-tl^-B-7H 
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<28> ol^> ^ ^rg^ ^^^1^1 ^T^tlrCf. 

<29> ^ ^tg^ ^7] IS. 3EAlE)fe -B-JE^ ^ Sl-g-7>^t!: 3L^^ 

<30> 1] • 
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62-10 



102(S^M4670 



#^ ^^>: 2003/10/29 



<33>Y^ OR. NR1R2, SC(=NH2)NH<^lt4. 

<34> <^7]A-1, M-Sl:^, Sfe ^fl^^l. ^ 

fl^S. o]^o]^ ^]^7l ^oflA-l 3 7fl o]-^o^ ^m7ll- o>^ 4 7B o]^>o^ fe^lo] 

<35>Rl, R2fe M-Hl-^ Pj)^, Bfl^Al, #5.5.. A.$.3£, ^BS ^ #5.^ 

O.^ 01^.0^^ ^m7l^6llAi 3 7ll ol:&>o^ ^1^7l» ^fe O}^ Ci~C3^ ^1^^ 'y:^7lol 

Rl, R27> ^dl. SEfe Ci~C3^ ^]^^ ^^7l» ^^5. <?! 
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S. 4 TRAP (+) ^7>^^^ ^ ^7> ^^£|ti^(2E. 5 ^^2:). <^lS- 

<:^l«<J-jL3f ^ ^ISJl^l-t i4El-ifl^Cf(£ 7-12). ^7] jL^ifl- i^^l- 
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#^ 2003/10/29 



^ ^^ti], ^^<^1^ A>^^^ f^^;^]. .^^^t)]. ^^^], ^«ie^l. ^1^ 

^''V-g-^*'^ ^^^<^» ^tb ul^ ^^l:^"^^ ^^1. 

^^}, ^<^1 ols:)^ :^];^]^ o]^d^ 

^ 1^ ^<^S ^>M- <^1^^^ -¥-^^1 <^1* ^a.S.>i(sucrose) 

2.^ lactose) ^:=^mt|-. :£tb, i^*^ T^>^tll 

olii|6{| c^^ ofl# ^:8r:^, ^o] s.^^ ^ 

^17> i-^^t^. ^^-§-»]S^ HS^^#e^#, #El<^]m^ ^E^ti. 

^ ^^#(witepsol). ^}3.S.^, H€(tween) 61. ^MSl:^] . Hl-^^^l , 4 

^t. ^<^^^. :?a7j-^^ ^ tcj-e^- ^5^.:g ^ oj ^ ^^7ll7]- 70 kg^ ^91 

» 7l^o.s. ^ Tifl, 0.01-1000 rag/^<5H, «>^^*l-7fl^ 0.1-500 mg/'g<^H. 

9X^. 
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^^.s. ^is^ ^7j-^^o.s, o]^ ^.^^ 7}7^Sl^ ^ 

^i^>M-. ^ss. *>5i7i i^^«ifl ^7]^^^] ^ 9X^, 



<63> (1) 5-^ls.^Alpfl^^^-2-7T-a^Al<a-T:^1^1:E.(gl-^<^ 1)^ 
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<64> ^:^]%(jleJimajmia glutinosa Libosch : <^1^*[^^, ^7l5. 600 ^#-§- ^ 

>H 40*0 ol-5l-«>llAl :^^^o|x;|.. 
<65> -^^^^^ ^^(open coluinn)<Hl -^Bl^V^^ ^^^l^l^l o)]€<=>Hl^<*lHi!f n-«|<:t# -g-^'flS. 
a.S-T^'VSZLSflsll- ^Aj^c^ 720 ing^ ^Sit:^^^^ 32-35^). 



<66> (2) ^m7l# ^AHl^^?^-2-?V5^AmT:fl^^(^^^ 2-30)3^ 

<67> 5-^s.s.t>|)^^^7>s4Al<y:ci]*l= 143 mg (1 mmol). ^S-i: (1-2 mmol). 

M^rn (10 ml) ^^^oil (1 mmol)^ 7}^3. ^■^<^^^ 351^*>^4. ^-§-^^ 

(30 % (30 ml)» 7\^c^ -^7]^^ ^b1^ Q^5i|.*>Jl teST=>S^2l-5i|S. ^el«l-<^ 

^1^71* ^AH]€^^-2-7']-s^Al^i:fl^l^* 50-70% ^^4. 



(3) 5-#^^pll:^^?^-2-^V5a.^A> pfl^ofl^^e (Y. X=-Oafa) ^ 

5-*l:E.^Aliifl^^^7>e4^A]. (100 mmol), e1^^#S.b1-o1je. (150 mmol). 1-^^ (100 
ml)^^^<Hl i:^^1€#^H:e. (1 ml)* ^7\^JL 5a1:?> ^^§H f^^^ ^"a-^-^^H 

-g-Dflfif jif^o^ ^1^^ #S.2l-ol:=* ^iTls^Vo^ 5-#S.^T3i]:g^fi:7']-3^^^Saj-ol^(IV)* 
^^S. ^^c^. <^7H1 pj)^^ (50 ml)^ 'S-^<^A-1 ^7>«>Ja (200 mmol)* ^ 

^^BflS. 7H>ul 1A]:?> iii^^^t:!.. ^^^-g: :5l^^^7HA-1 :^]7]^\3L, % (100 ml)3i|- 
<^HlBl]olH(100 rnDl- 7]-:&>jl ^7]f^* ^eI^].o^r^.. ^7]%-% p>^vil# ^2)] 0)3^ 
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S.S.^:i#^-2-^l-=Ji^<+ 70%^ ^^S. ^^ti)-. 

(3-1) 5-^m^A1p^|^^^-2-7>a:a■^_>^> 31~44)^ 
<7i> 5-#^^t^l€^€7'l-s:e.^^ Pll^ofl^Blle. (1 mmol), ^^1- (1-2 mmol), <^HlS 

(10 ml) ^-^^o^l ^AV^^ (1 romoD* 7H>jl ^^^^^l^i ^-§-^^ 

(10 m\)^ # (10 ml)* 7]-*H -fr7l#^ ^sl^ ^2: c^3j-^>ji teS-Ti>£zie|-5E|s 
€^1-^ 50~70%S1 ^^S. 



<72> (3-2) 5-<>VnlJxi?>gAy^AlTi(|;S^^-2-7>g-^Al9]-T3n-8r1:^(^^^ 45~57)^ 

<73> 5-^]:c^Ali3i];S-2-3E|^^ (2 mraoD* EljHef*] ^S-^fl: (5ml)«^l -S-^DaIt'I jl o] 
^/.lo].tilo]E (2.2iiimol)» M>-§-^<Hl -^7>*>j[L. He)<^l^<>>^ (0.5ral)« ^:n. ^ 

-§-^-i- ^^<^l-^i 3-6 # (50ml)^ ^-g-^^ ^7H>^ 'Hl^'^HH'^lH (25ml 



<74> (3-3) 5-^^ ^A^p^l:a^?^-2-7>aa^>^>(5{^^^ 100-120)^ ^is^^^ 

<75> S-l-^^tfl^^^l-^'Vsja.^-t]: (1 mmol). (1-2 mmol), «iHlS.qHl 

(10 ml) ^^^^ (2 mmoD-i: 7}^ji 5^]^ -^^-HlAi «]:-§-^:i* ^^a^ 
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^no]:^ (10 mOii]- # (10 mO-I- 7>^<^ -B-7l^^ o^3i|.^>Jl teS-^>S:3.5^-3rl ^ 

^a)S|-o^ -^*>^ Ir^-i- 50-70%^ ^^4. 

<76> (4) 5-#^^Pil€^^-2-7Vg:a.^-a- <Hl^Bl]g..6>Pl^ (V. x=-OR. -NR)^ 
<77> 5-BlJ=s.AH1^^^7>s.^€Xj- (100 mraol). ^]-2.^#Se|-c>1:= (150 mmol). 1-^^ (100 ml)^ 
^^•^1 T^t^ll^#<»VT'l= (1 ml)* ^7}^JL ^^«H 

^^1^. (30 ml)<Hl ^^<^1 "^^^^ (110 mmoD* ^^<^Ai ^7H>aL 

^-ii^^ (110 mmol)^ ^^^^S. 7>«>jl 1a]:?> -8-^ll» ^^#^7l<^A-l ^]7]^JL, 

1- (100 ral)4 ofl€<^MBi)olH(100 ml)» 7^3. ^7]^4: ^^1^^. ^7lf^^ ^>:i^il# ^^ifl 

^ 5-#s.s.^€^€-2-^>^:e.^^ Bil:S<^l>iE)ie# 50-70%^ 



(4-1) 5-:^m^Alp|1^^^2-7>g^^>M- ^-hEflg. e>>p]:B(5l-^^ 58~191)3j 
5-l-S-^T^€^^^>s.:a^Ai- c.i]>^B)]5 (1 mmol), «i>^ (1-2 mmol), 

<5HlS.qB.m (10 ml) ^^^<^1 (1 mmol)* 7}^}J1 5^]^ '^'&o\]^^ M^^^. ^-§-^ 

(10 raOsq- # (10 ml)» 7>b1-o^ -^7]#^ ^3: o^^zj-^j-jn. ^3LS-f>:£ZLel-3jl^ ^^l^H 

-S^Vfe 50-70%^ '^9X^-. 
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<80> i}7]^] -a-7l 1. 31~57oll tflt!: NMR n<^]^ ^ ^^^^ ^^H^^ 7]^^}^^. 



<81> 





(200 MHz, (XCls. ppm) ' 


1 


3.29 (s. IH). 4.71 (s, 2H). 6.52 (d. 2H. J=2.1 Hz>, 7.23 (d, 2H. J=2.1 
Hz). 9.57 (s, IH). 


31 


9.66(s.lH), 8.03-8.08(ni. 2H). 7.34-7.62(m. 3H), 7.23(d. J=3.5, IH), 
6.67(d. J=3.4, IH). 5.38(s, 2H) 


32 


9.66(s,lH), 8.03-8. 08(m, 2H), 7.34-7. 62(in, 3H), 7.23(d, J=3.5. IH), 
6.67(d, J=3.4. IH), 5.38(s, 2H) 


33 


9.64(s. IH), 7.20 - 7.33(ni, IH), 7.21(d. J=3.6, 1H>, 6.84-6.96(m. 2H), 
6.57(d. J=3.4. IH). 5.19(s. 2H), 3.77(s, 2H) 


34 


9.64(s, IH), 6.97 - 7.26(m, 4H), 6.57(d, J=3.4, IH), 5.19{s. 2H). 
3.89(s. J=1.6, 2H) 


35 


9.64(s, IH), 7.12 - 7.32(in, 5H), 6.55(d, J=3.6. IH), 5.16(s, 2H), 
3.65(s, 2H) 


36 


9.64(s, IH). 7.19 - 7.26(m. 2H), 6.92-6. 96(in, 2H), 6.57(d, J=3.4, 1H). 
5.18(s. 2H). 3.89(s, 2H) 


37 


9.64(s, IH), 7.23 - 7.34(m, IH), 7.19(d, J=3.4, IH), 6.94-7.06(in, 2H), 
6.54(d, J=3.4, IH), 5.16(s, 2H), 3.67(s, 2H) 


38 


9.63(s. IH), 7.38 - 7.84(m. 7H), 7.18(d, J=3.6. IH), 6.54(d, J=3.6, 
IH), 5.18(s. 2H). 3.85(s, 2H) 


39 


9.66(s, IH), 7.17-7.28(10, IH), 7.20(d, J=3.6, IH). 6.77-6.90(in. 2H). 
6.57(d. J=3.6. IH). 5.17(s, 2H), 3.69(s, 2H) 


40 


9.58(s, IH), 7.11-7.29(01. 16H). 6.35(d. J=3.6, IH). 5.27(s, 2H) 


41 


9.63(s, IH), 7.19 - 7.25(m. 2H). 7.20(d, J=3.4, IH). 6.89-6.91(in. 2H). 
6.54(d, J=3.4, IH), 5.15(s, 2H). 3.77(s, 3H). 3.67(s. 2H), 


42 


9.63(s, IH), 7.23 - 7.81(in, IH), 7.19(d, J=3.6, IH), 6.80-6.87(in, 3H), 
6.53(d. J=3.6. IH), 5.15(s, 2H), 3.78(s, 3H), 3.64(s, 2H) 


43 


9.65(s, IH), 7.22(d. J=3.6. IH). 6.33(d. J=3.6. IH). 5.22(s. 2H). 
4.27(t, J=7.7, IH), 2.05(in, 2H), 1.18-1.31(in, 22H), 0.87(t, J=6.3, 3H) 


44 


59.64(s, IH), 7.20(d, J=3.6. IH). 6.57(d. J=3.4. IH). 5.12(s, 2H). 
2.35(t, J=7.2, 2H), 1.59-1.66(m, 2H), 1.18-1.25(4n, 16H), 0.87(t, 
J=6.7, 3H) 


45 


9.64(s, IH), 7.28 - 7.36(m, 2H), 7.23(d, J=3.4. IH). 6.97-7. 05(in, 
2H), 6.70(s, IH), 6.63 (d, J=3.4, IH), 5.21(s, 2H) 


Mass(m/s( intensity)): 263(M), 248(1), 219(3), 190(10), 137(20), 
109(100), 80(38), 53(33) 
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(200 MHz, CDCI3, ppm) 


46 


9.61(s.lH), 7.02-7.42(ni, 5H), 7.20(d, J=3.5, IH), 7.19(s, IH), 6.60<d, 
J=3.5. IH). 5.71(s, 2H) 


47 


9.63(s, IH), 7.20(d, J=3.5. IH). 6.60(d. J=3.5, IH), 5.10(s. 2H). 
4.59(s, IH), 3.80(m, IH). 1.18(s, IH), 1.14(s, IH) 


48 


9.65(s. IH), 7.28 - 7.71(m. 4H). 7,23(d, J=3.4, 1H). 6.89(s, 1H), 
6.65(d, J=3.4, IH), 5.22(s, 2H). 


Mass(in/s( intensity)): 313(M, 1), 294(1), 219(3), 269(1), 240(2), 
187(22), 160(36), 109(100). 81(29), 53(22) 


49 


9.65(s. IH), 7.51(01. IH), 7.23(d, J=3.6, IH), 7.16-7.20(m, 2H), 
7.03-7.17(01, 2H). 6.73(s, IH), 6.65(d, J=3.6, IH), 5.22(s, 2H) 


Mass(m/s{ intensity)): 279(M 2) 2^Sf1') ?nfif7"i IR^f^S') 19^f9l1 
109(100), 89(27), 80(38), 63(17), 53(28) 


50 


9 65(s IH) 7 25 - 7 35Cin 4H) 7 P^^H T=^ fi IH'i R 71 (^q IHS 
5.64(d. J=3.6, IH), 5.21(s, 2H) 


UassCm/sCintensitv))* 324(M 4^) 281 f 2) 2^1(7^ 9^0(7^ ^QQ(99^ 
197(21), 170(13), 126(2), 109(100), 90(30), 80(30), 63(20), 53(27) 


51 


9.65(s IH) 7 87(m IH) 7 21fri T=^ 9 ^W^ 7 l/tfm ^\^^ 7 (Y7(^ 
IH). 6.63(d, J=3.6, IH), 6.46-6.50(m, 1h5. 5.21(s, 2H), 3.82(s, 3h5, 
3.78(s, 3H) 


Mass(in/s( intensi tv)) : 305(M 30) 17Qf^2) ^^9(7^"^ IPd^^P^i inonnn) 
93(25), 81(28), 53(33) 


52 


9 63(s IH) 7 20(d J=3 7 IH) 6 57(d T=^ fi IH) S inf«! PH') 
4.65(8, IH), 3.46(s, IH). 1.10-1.95(m, lOH) 


Mass(in/s(intensitv)): 251(H) 224 178fl) 19f?finn) inQfR9) RflfiQ) 

53(19) 


53 


9.63(s IH) 7 20(d J=3 7 IH) fi SRCH T=^ 4 IH*^ R 11 9H) 
4.76(s, IH), 3.18(q, J=6.5, 2H), 1.25-1.53(m, 4H), 0.92(t, J=6.5, 3H) 


Mass(m/s( intensity)): 225(M+), 152, 126(100), 109(34), 80(16), 53(16) 


54 


9.65(s, IH), 7.15 - .38(01, 3H), 7.23(d, J=3.6, IH), 6.73(s, IH). 
6.65(d, J=3.7, IH), 5.22(s, 2h5 


Mass(ni/s(intensity)): 313(M). 240(1), 187(47), 159(13), 124(47). 
109(100), 80(29), 53(33), 41(36) 


55 


9.67(s, IH), 8.12 - 8.16(in, IH), 6.98-7.38(in, 3H), 7.23(d. J=3.2, IH), 

6.66(d, J=3.2, IH), 5.25(s, 2H) 


Mass(m/s(intensity)): 279(M,5), 235(5). 153(28), 125(22), 109(100), 
80(33). 53(31) 


56 


9.64(s. IH). 7.23(d, J=3.6, IH). 6.63(d, J=3.7, IH), 5.12(s, 2H), 
4.74(s, IH), 3.24(q, J=6.9. 2H), 1.14(t. J=7.4; 3H) 


Mass(m/s(intensity)): 197(M. 63). 169(43). 109(100), 90(90), 81(26), 
69(38), 63(59), 53(38), 41(92) 


57 


I-^^uT "^^^^i"?' '^S?,< J=3.4, IH), 7.12(s, IH), 
6.64(d, J=3.5, IH), 5.25(s, 2H) 


tfassdn/sdntensity)): 295(M, 8), 251(6), 222(14), 194. 169(100), 
140(51). 126(20). 115(45), 109(69). 80(38), 53(33), 41(39) 



62-27 




102^^4670 %^ <U:^}: 2003/10/29 



<83><^-^<^l 1> ^ ^^I-C^aH] 1)611 ^ Jl^ -^^ 

<84> <1-1> ^ ^^^^-^^(^A1<^1 Doll ^^uij. 

<85> ^ ^^^Vl-^ ^#>m3£ ^^«^-7l ^«1-<^. ^7]Si\. ^-^^^ 

<86> . ^^HO.^. ^ IS] ^^^O] SgAflSSl ^^6,] Bl^l^ cg^^ ^7M7] 

3 71-^151 Afli* AV^^V^T^. ^S.S.^ ^^^oflA-l 2 7^ >^S^^ 

MG-63 (ATCC No. CRL-1427)3f HOS (ATCC No. CRL-1543)1-, xi>Jf T3>-f >^ 5.^ ^ 

C2C12 4i (ATCC No. CRL-1772)* ATCC (American Type Culture Collection, Rockville. 
USA)<^|>H >^l-§-^5i^i^ , Dulbecco's modified Eagle's medium (DMEM)<^1 10% fetal 

bovine serum (FBS)^ ^7>^ nfl^H nfl'g=*}<^ '«'>-g-*>5|T=|- . 
<87> 4jE^^o^ ^.y^ (Cell proliferation)^ ^^Hl 1^ ^^^-i: ^7]-*>ui, S£^ 

2:#>^^15LS) #A]o)] cfl^ ^'^M:^ <^^^ ^o>:a.7] ^^V<^, >S-7l<^l 7l^^ M(r-63 
«^l-S-*><^ ^IS: ^^^] ^]S.^ DMA ^^S. 3H-ElDl^(thymidine)^, ^^«>SI4. 

^i^'HlS.* 24-well plate<^ well^ 2 x 1047l)7> «.^-g-|.ji^ 1% FBS7> 

€•^1-^ ^7}^JL 48^]:^ wr<f«>5icf. 4Am 3 pCi/well^l Sn-B^plri 

(thymidine)* ^7l-*M wB'y^t!: ^ ii5|)<^lH (phosphate) ^^^-^.^ Afl^^ja. 5% ice 

cold :Esl3^^<iHl:e^(trichloroacetic acid; TCA)S ^]^^}^ TCA-ir-g-^^ ^1 ^E)^ 
^ 0.1 M NaOH^ -§-^^>^^. <^1^ #|*H liquid scintillation counter<^l 
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<88> is. 8] 



-yAHIl -^i (M) 


^^MIS. ^|i#^-M: (4) 


0 


100.00 ±8.30 




101.38 ±4.65 


10-7 


103.91 ±5.81 


10-6 


105.56 ±5.49 


10-5 


102.63 ±8.53 


10-4 


105.50 ±5.90 



^7l-:5r>;^l tH2:5-<^ til^ 105% <:>1^5l M]S. M-E^-^cj-CS 8 ^ 3E. 1). 



<90> <l-2> g.:^1J:iii^l ^^71^;^ #^(alkaline phosphatase 

activity; 2^^M]SL^ 
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'*7l <l-l><^^^^ 7l#^ HOS 96-well plate<^ z^- well ^ 5 X 103 cells<*1 

^SL^■ ^^^^ ^^^s. ^ -a^ ^^s. ^<?i^#i-* flii<?3=^«^i ^7>^>^^T^. 10% 

FBS7> J£^€ DMEM^S. 96-well plate*^-^-! 4S^]^ wHlJ=^ ^3.% 0.1% Triton 
X-lOO/saline-^S. 37X:^^^ 30^ ^e1*>^^. ^^^^ 7l:g^ 100 mM^ p- 

5.^i2i)olE(nitroplienyl phosphate; PNPP) €^:^B«1-<H1 O.IN #Bl^-NaOH (pH 
lOA)^- ^^^1 37t:<^1>H 30^?}: S]:-§-^l?^ 7]^^ PNPPS. ^^^o] 14^ 
PNP(p-nitrophenol)^ «3=# 405 nin<^'H ^H^^ «>^-^^ , Lowry ^-il? ^^-^ 
^ "^^-i: ^^*><^ J:^^ Ir^y^ nmol substrate cleaved/h/mg protein^S. 5.>«'l*>5i4. ^4 
^ ^>7l S 9 ^ iE. 2^ i^B^^o^v^, 
<92> IS. 91 





(%) 


0 


100.00 ±6.82 


10-8 


117.05 ±3.13 


10-7 


121.16 ±4.93 


10-6 


115.76 ±2.67 



<93> 



^c^l- :e.3L£l$i^T3^ (Siffert, 1958 ; Farley^sf Baylink, 1986). -g- •^'^l 

^ 1^ ^^'^li^ ^**>7i ^^>c^ 2:«>^m 

<g7lA^ ^^^^fljLi^ ^^*>^i^. ^aH] is^ ^^1:^ ^7>t!- -^1^^ ^7> 

^^^'Hl M-i^ifl:E.s. Jl47> ^cf^ ^^«>5I^-. 
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<l-3> ?^AVo1;^Vo1 Runx2^ ^^^^ 

^li<Hl ^^'^^'Hl ^>««>^^>^ Runx27l- ^^^>^ DNA sequenced 0SE2» 

67)1 "^^tb pGLS promoter vector^ 'Q'^^ 6xOSE2-Luc vectorl- transient 
transfection *H ^-^VtB^S" ^o^f-.^S'^ Runx2^ luciferase 

S ^^^>^ ^^^^Ji :J- ^Hltlr «<i-^^ «>7]sil- :^t\., 

^7] ^M^] <l-l><^l'^i C2C12 ^S.^ 6-well plated well ^ 1x10^ seeding 

^ 24Al^ -g-o> 5% CO2 «r<f7l«HH nll'3=^^T=f. 

24 A]:?> ^ LipofectAmine* «*l-§-*>«^ p6xOSE2-Luc:lipo feet amine complex* ^^o] 
transfection-^I^T^. 15^^ ^-§->^l?lfe ^'^^ ^l3E.^ afl^l* :^]7]^ ^ DMEM (FBS 
free),^L5. M]S.^ ^]^^}'^^. 6 well plated well ^ 800 ul^ DMEM (FBS free)* 
^-S-^l 207 /d^ p6xOSE2-Luc:lipofectamine complex* ^#<H ^ ^ 3'»>1:?}: 5% CO2 «fl 
^^7]d\]A^ n^^^'^t\., 3X\:(y ^ 1 m^o^ fBS7> #<H^fe DMEM* well ^ ^<H§ ^ 24 
5% CO2 «ll'3=7l<^lAi tifl<a=^]-5i^. 

24 ^ M]^^ wfl^l* :^7]^ ^ DMEM (FBS free)-^S. ^^^}'^^. 6-well 

plated well ^ 2 me^ basic fibroblast growth factor (bF(5F)7]- 10 ng/mlS ^7>s|<H 
DMEM (FBS free)* ^^^}JL t^S^^^ bFGF7> ^7>£jo1 ^fe- DMEM (FBS free)* ^'s]^}'^ 

^. 24^1^ 5% CO2 incubator<^l^-1 ^""^^ ^ PBS ^^]^ ^ luciferase activity 

* ^^«>^^. ^7l a 10 ^ :£ 3*^ uj-B^ifl^icI-. 
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<99> IS. 10] 





kunxi; (*) 


0 


100.0 


1 


209.2 


10 


218.9 



<ioo> n ^A^] 1^ ^^1-^ 1 ^ 10 uM ^I£<^1>H ^7>«1-:^1 ^.^ tfl^^ofl 

Runx2^ 200%o1'^ #^^1-5ii=f(i 10 ^ :£ 3 ^S). 

(Runx2)^ ^^^olT3^, o]^ ^AS. ^fj-^ -^-^^V (osteocalcin, 

osteopontin. type I collagen, bone sialoprotein)s1 ^^-^ ^7}^]^t\-, o]^ -B-€^>^ 
profflOter<^^ Runx2^ response element (OSE: osteoblast specific factor binding element) 
7> n ^^a^ consensus sequence'=flfe PuACCPuCA7l- ^Jt)-. o]^ 2:#a||3E.S^ #^>^-H- 

^;^>^ ^7>A]^ ^ S^-'^^ :a<^^ti)- (Lee ^. 2000; Park ^, 

2001) . 



<l-4> 3^#>^ljiL ^>llg>^ osteoorotegerin (OPG)^ 

<102> ^-^(^l <l-l>oi]Ai 7l#tb MG63 96-well plate<Hl conf luent^Tll flfl«y=^ 

^, o^el ^S.^ ^-g- €"£1 -1-^1^71- serum free DMEM 2 ml* ^7>e>Q^ 16^]^ ^""^^ 

^ 'S-^ 4^^*>^i4. OPG ELISA kit» ^]^^^ 0PG7> -fi-Bl^ «g=* 
^7] S 11 ^ £. 4*^ M-^i^S^iij-, 

<103> 
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OPG (*) 


0 


100.00 ±0.00 


10-10 


185.36 ±30.56 


10-8 


204.30 ±14.96 


10-6 


866.90 ±10.59 



<104> 



<105> 



^•1->*113LS1 ^i^^ ^ *^^<>llfe- receptor activator of NF-kappa B receptor (RANKL)7> 
«VS.Al ^A^l-r^-. RANKLE ^ 5^#>^l3L ^ 3jj-#Afl2. 

^ receptor activator of NF-kappa B (RANK)<Hl ^^tbi^(Hofbauer ^, 2000). OPG^ RANKLE 
decoy ^^7]S^^ RANKLE RANKS] ^^^^ ^Jr^^.^-S^^ ^^M]SL ^^>^fli7> 
sjfe ^^*H, l-'^^S. ^^l*>7n ^i^CKong ^, 1999; Yasuda ^, 1999; Suda 

^, 1999; Aubin ^ 2000). ^ ^'^'^^ife wfl'a=s}^Ai ^a^I ^^Mr-^ ^ej 

1-^-^ OPG ^^^^ ^^-^ ^^]^ 1^ 10-10, 10-9 ^ 10-8 M2l 185%. 204% ^ 

866%^7>^1 ^71-^15^4 11 ^ :£ 4 ^7] ^4^.^^ ^ ^^Hl 1^ ^-^#^1 



<io7> ^ 1<^1 ^ ^0^1^ ^^^1 %^*l-7l 

« 

^^}^ ^#-Xia|]olEs. 3|n]-^ #snol:e(OAAS. OCT Inc.)^ ^^^j^t^ 
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2.^1JLihtl TRAP (Tartrate-resistant acid phosphatase activity ^]^- 
"TRAP"o]B]- °^^^t\.) ^ %^§S. (Resorption pit)* ^^^V^i^l-. 

<108> <2-l> :?i^>Hl^^ ^el ^ >a^^ »^ -B-3E. 

<109> #^All3E.# ^Bl«>7l 7-9^ ^ -g-^^ ">-f-ii» ^^'^^-^S S|>^SA]^ ^ 

cflsl^il- o.^ ^#^JL ^^^^ ^iTl^M '^f^* ^^tb ^ 26G ^a>^ 

-a: '^1-g-«><^ 0.1% collagenase (Gibco), 0.05% trypsin ^ 0.5 mM EDTA 

(Gibco)7l- S.^.-^-^ 1 MS- ^A]-^><^ #^1- ^ 30^:?> #4^4^^ S.o} 

10% FBS7> a-minimum essential medium ( a-MEM)<5fl 24^]:^ ^ ^9^^ ^ ^S. 

B])«^^t)-. wfl'^^*!-^ 20 ng/m« macrophage-colony stimulating factor 

(M-CSF, Peprotech, USA)^^ 30 ng/vd RANKL (Peprotech, USA)<^1 a-MEM«Hl ^^]^] 1^ 

TRAP ^^^V^cf. ^-^^^^ ^A>^7l AfliS t^<H'fi 

<iio> <2-2> TRAP(+)?1 t^-S^A^ljL 




phosphate). 7>i^(fast Garnet) GBC -§-^3)- 7 mM B}-s.Befl<^lS nl^l (tartrate buffer) 




(citrate-acetate-forraaldehyde)S. 5€-^ Jl^Aj^lJl T-fH-f- AS-BI Sii:5l]ol E(naphthol AS-BI 
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(pH 5)^ ^-B-^V^ 37TC <iH]E]lolE (acetate buffer) (pH 5.0)<^ l^ltb «fl*^<f*>«^ 
TRAP ^}^^. 3711 o]^s] ^^ TRAP(+) :?V^^>5I^. 

a 12 ^ £ 5<fl ul-El-iflo^cl:. 

:112> IS. 121 







0 


132.80 ±10.50 


10-8 


105.20 ±8.58 


10-7 


120.00 ± 6.42 


10-6 


103.60 ±6.95 


10-5 


108.20 ±4.57 


10-* 


77.20 ±6.73 



^ ^^"^7^ 9X^^ (Scheven ^, 1986), s|-l-^li<^fe ^^^^S tartrate*^ tflsfl ^J\■ 
Efvflfe acid phosphatase^ TRAP^ 7>>^H <^1fe #2:^ ^^l" ^fe 3^#>^lS. 

^ Afl3L^«|-^ ol-l-^cl- (Minkin, 1982). ^ ^^<^a^^ ^^'^li^ -^rS.^- 

7] 41*H ^#>H15.^ ^T^>^1S7> 9X^3. «l-§-«>^^T^, mP^ "S^^^]^ 

^ ^mi- ^^s>^^o^, si^^^]S. «ll*^c}=*>^^i ^^1<^1 1^ ^^1-* ^ 

ZL ^Alc^] lo^ ^^1-^ ^^m^^ «fl tfls^ofl TRAP (+) t:l-t^>^l5E^ ^7> 

1327Bo)lA^ 777fl^ ^x^^l :a-4i^>fe ^^S. ^E}■)^c^. (£ 5). :132).^^E-1. ^ 

oil 1^ AgA^ o^y^] ^^*V^4. 
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#^ <a;^>: 2003/10/29 
:ii5> <2-3> J^^^flg.^ ^4^^ 

:ii6> ^>^>*>7l ^t}c^ ^#-ii5«olBS 3X1^^ plate (OAAS™, 

OCT, Korea)<^>«>i ^ «fl«3=^^ ^UtI-SV^^^. ^ ^<H^fe 45.* ^l7l«>7l 

^^}^ culture plate* ^^^S ^1^^ ^ 5% sodium hypochlorite -§-^^ 
^ ^ 4^1 ^^^^ 7ll^<^l ^fl^tb ^ ^li cf^ Image pro plus* 

'117> [S 13] 



^^Hii (M) 




0 


100.00 ±9.67 


10-8 


66.03 ±7.49 


10-7 


61.46 ±10.35 


10-6 


41.75 ±14.07 


10-5 


46.92 ±3.60 


10-4 


52.34 ±8.28 



7l€ ■^^}^7\] ^l^tb i^i3^o]E7i. plate* ^>-§-«1-«^ (Choi ^, 2001) 

wfl-^j^^l-^Ai ^X\<^] m ^^1-^ ^2l*H tfls^ofl al-sl-o^ *^ 

ZL ^jJ)- -a^l'Hl 1* ^7M5i^ nfl tfls^<>l] til^l-c^ (resorption pit)^ ^^^1 

50%7H ^dl^slfe ^^S. ^^^^{S. 13 ^ S. 6 ^3:). ^^Hl 1^1 
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<121> ^ ^^^m^ (Ovariectomy)* a1^^>c^ ^x^^^^l ^ 

<122> <3-l> V!-:ii 

<123> 100 mg/kg^l ^E]-^ (Ketamine, Ketara) 3|- 2% ;^1-o1e|-^ (Xylazine, Rompun 0.15 ml/kg) 
S ^-a^V^ ^ 1}-^<^ iij-Bl- ^ ^*^e|(10% povidone-iodine scrub 

followed by a 70% alcohol wipe)* =t^^*>^i^. 

<124> ^oj-d] 1 cm 7}^S] ^]^^ ^ ^^^<=>1M- ^ ^ ^-§- ^7lo)] ^^o] 

^S. #^ ^-^^ ^l*S*>5i^. ^ ^«fl >^W#ll (cefazolin 50 

mg/kg)« ^^mSX^. 



<3-2> loj 

;^>A^«flAi tl: i^>Bl<^l tfltl: ^^^^ ^^711 250 g» 7]^^S. ^l^^j-^cf. ^^1^ o. 

^¥*^)fe ">sl 'S- # 30 mHl ^aH] 1^ 10 rag* ^^%d\] ^f\d] ^c^^^ji v^<^ o}^ ^ ^^.^ 
^ n>a.^ o^^^ ^I2i*>:a <a=^ ^JL '=>^d\] ^^^o] ^o«^ x,}^ ^6\] itj-ej- 
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^31 #^ ^ 7]^o_s. ^m^- 1-^^ «>V|;^1 ^JE^ ^^^H ^11^ i^Vsl ^» ^ 

^ ^ 16^}^^ tfls^ 4t'>el* ^^^s ^#*>^^. #-¥-711 ^ 

^^l-ol ^^(Tibia) ui:^, 1:^, ^-^^ ^ S^l^^ Al^^V 

-^^Hl 1^ ^^1-^ ^mJl^l-* ^o>^7l ^ 4^^<?1: 2:?i6:V«^l 

-^■a^^f^ll 4^^^ ^^^3. tfl2:*^ Ji^A>^o>o.^ A>^-g|-o|t:^. \3:^^^1 




<3-3> jL^^ 

^7] ^■^<5fl <3-2>«^>^1 ol^^ (Bouin's solution)^^. ^ 24Al:?> Jl 

^^^]^]7l 5% ^-tV-^^ ^ 60^1:?]: ^2)3}-;^ (Decalcification)* 
^ 12A]:?> ^>qi^jl ^3.^ 70%-^-Bl ^S-^^S. 2^- 2Al:?>>5fl, 80%, 90%, 

95%. 100%'a:S*«^A-1 2Al:?V -sfl 3^ a]?! 4^ Xylene^S. ^^4: 2>^]:(^ 
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=i3i> ^E^-:^ ^s. ^ S.^:^]^^ rotary microtome* o1-&-*l-<s^ 4/fln ^^^-^ ^ 

Poly-L-lysin^S. ^s^-oljc^e^^oll -<0^7](4O :BTC)* <5l-g-^><^ ^^^] 

^4. ^^^1 #e1-ol=fe xylene* ^]-%-^}^ ^^^-^ ^S** ^«>«^ 

^ Hematoxylin-Eosin <*l'f'*g-^* ^^^4 Gomori (Gomori's trichrome stain)* >»>1 

eor incubator*^ :^ ^^^d]:^ o.^ ^ -S-^MSt^. 
<132> <3-4> ^t^^^ <^]^^S.^ 1 

<133> s-j^T,^ 200g 20i:'>5l# ^^«M (16i^>el)3l- tfls^(4T3>e|)o.s 

M-¥<H >8-7l 7l#^ idr^ €;^1^* \+^» €^ltb ^, 4^ ^"^S^ ti\ 

* ^«^*>^i=i-. ^* 4^ ^. ^ yd±. ^^]^^] A] 3)-^ ^1 4^7> ^ -M^^^ tflss-^ 

a-g-* ^^71] ^^^31 ^^(Tibia)^ 2:^^* ^^^] JL^^, 

<134> ZL 12.5«fl^ -i^HI 1^ 5|-^** ^<^^^1 tfl2:561lA^^ ^^ 

71-^ 511 ^#31- db^^o] dii-isl^ji (£7^ a). ^aH] ^Q^t!: 

#S ^K^^ (tibia) ^^^o] 8). 
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102^^4670 ^^ 2003/10/29 



=135> <3-5> <^1^j-J:sl- 2 

ci36> 200g ifl^^ 20^}^^: ^^*}<^ €^^(16T^>5])^ t|l^$(4T:'>Bl 

^¥<H 4^ ^1-^ ^<^«}^^. ^# ^<^«^^^ ^9^^ 1 mH ^^Hl 1.10 mg# ^<^A-1 
sl^^A>s. ^c^^V^tq.. tfl2:^oflfe ^<g^ 1 ml^ ^^tb nJ-^-^S. ^<^«l-^4. 4^^!- ^Ir 
^ ^citb ^-¥-711 ^^^31 (Tibia)^ 1-1^6)1 ZL^, 

<i37> zi tfl2:^^ ^^^^ jq^^sl ^^o] ^%s)^o.x:j. ^^icfl i 

1^ ^^#<^1 ^t^^^ J:^7> ^"?i*>^^^ (3E 9). 



<138> <3-6> 

<i39> id:;di^;*ll» ^ ^ 4^ -S-^ ji^Ai-ss A>^B^|.Jl ^cj-^^sj 

« ^ ^^Hl 1 220ul» # 30ml«^l ^i^^ 4^:^ ^M: 4^ ^ 

^■^5- 16it^>Bl'5i|- tfls^ 4tJ>Bl» S-g-^S ^#«>Si:?-. =L^3. ^^^^ ^^7\] ^nmr ^^^31 
^#(Tibia) Si^^-^ Jl^, 1-^. ^ 2:^-^^ ^]^^^^. 

<i4i><^-^c^l 4> § ^JE^:^7](Bone mineral densitometer; BHD)* o]^^ 
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:i42> <4-l> o^1«>JL3il- 

=143> 250g ^fli^l^ ^7111- ^ ^ ^\^^ 10 mg ^'^^^VSI 

t^-. V3:^€7ll ^ A]:^^ ^ 1^ ?>4-2.S. ^4€l-<^ 4^:?!: BMD a1^S>o| 

tq-. BMD^^^ -^1^ XCT 540 Research SA^ 

ci44> ?i]o];^] oj-ofl Al-^^oi Ketamin HCKketara lOmg/kg)^ 2% xylazine HCKRoupun 

0.15ml/kg) ^-^^^ ^*^*H ^>^Al^ :f voxel size 0.1mm x 0.1mm, BMD ^# 

^ ^TSt Threshold 280mg/cm2(iSi|^# ^^), 500ing/cm2(^m# ^^^^cf. 
Scout scan (lOmm/sec)* ^^(Proxima tibia)^ ^^^^]# ^*>31 CT scan(7mm/sec) 

4: ^^]<^>H 37l]^ slice<HlAi (BMD)^^ %^*>SI-^^ ^^Hl^i 2^ 

<145> ZL tfl2:^6j) A-^^ Al:?>ol ;g3|-^6fl V^B\^ #^2.7> 19% ^S. 

^tq-^^ «^n}-<^i jl3|-71- M-Bj-^ai^ (s 14 ^ s. 11). 

<146> [5. 14] 





#^£^34^ (ft) 






^A)6|| 1 


. 0 


0.0 


0.0 


1 


-7.5 


-2.5 


2 


-11.6 


-3.2 


3 


-14.9 


-1.8 


4 


-18.6 


3.7 



<147> <4-2> ^1^J:3Z|. 



62-41 
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250 g ^^^^^ % ^ av^^^c]-: 4^ ^t^^^ -^^ 

-a: ^^7)1- -^tfl 4^:?]: t^l-B^^ ^^]<^] 1^ sj-^l-^ 220 u 1^ # 30 ml<^l ^■ 

^ #^5. ^^ig^ A]^^ ^ 1^ ^^-^S #^:£(BMD) 
^1^^514. BMD^^-a- XCr 540 Research SA* <^l-§-^>^^-. 

o>6i] Af^f-o] ^A^s. Ketamin HCKketara 10ing/kg)5i)- 2% xylazine HCKRoupun 
0.15ml/kg) ^^^^ ^f-c^^H ''1-^>»«1^ ^ voxel size O.lmm x O.lmm, BMD 

^ Threshold 280mg/cm2(^^# ^^), 500mg/cm2(^l W# ^^)-^^ -i^^V^i^. 
Scout scan (lOmm/sec)* ^#(Proxima tibia)^ ^^V^l CT scaii(7inm/sec) 

^ #«fl ^«fi^ ^^H-^i 37l|S) slice^flAi #^3E (BMD)?;t^ ^^"sV^I-^t^ ^^H'H 2^ 

ZL :i4 8^:?> ^^'^'^i \+4x7} ;^l7^:^ tfl^^ fl^A-^^ 9^= 22%^ 

^ ^>«'H 1^ ^ 15% Ji^c}-. 

Jl3I|-7> ^ ^ ^t^(i 15 ^ JE 12). 



<152> 
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:152>102^^94670 

is. 151. 



#^ 2003/10/29 











1 


0 


0 


0 


1 


-3 


-2.9 


2 


-10 


-10.5 


3 


-15 


-14 


4 


-19 


-17 


5 


-21.8 


-16.5 


7 


-25.9 


-19 


8 


-32 


-21.4 



<i53><^^c^] 5> "V-f^^q- tut!: ^^^<^ 

<154> 6^^^ ^^'^■S^l-f-^fl (specific pathogen-free, SPF) SD:^] A>-g-^H 
1i^-«H 1^ ^^^<^ -SV^^t:?-. ^ 3^>^H-¥-. 

^7lsq- ^:g-^7lfi1 <5l^<:«^^# ^#^>^t:?-. 
<i55> ZL ^if, :f.c^^ S.^ ^l-^^i ^tb 'a^^^<^m- 3^>^>€ 

^i^Ati^, ^If^^sl-, m^-^^>^>. ^^}. ■f-^db:^ ^<^1^^5^ ^^^^] ^ 

$J:4. ^ ^>««l<i 1^ -S--^ c>-¥-r^^lAi^ 1910 mg/Kg, ^H<HlAi^ 3100 

rag/kg ^>^^^^« M-B)-ifl;^l ^^p^ , ^^^1a>^ (LDgo)^ ^>-fri^«^>Hfe 1910 

mg/Kg o]ji, ^Eofl^ife 3100 mg/kg ^]^^ ^^sj^c^-. 



<156><>fl»H] i> 
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<i57> ^X\d]] is^ 5 mg* 14.8 mg, l-e1«l^ sjl-e^^ 10.0 mg. ^>^^11# 

^<:>H1<:>1H 0.2 ^SX"^. ^ W ^^1* ^l-^-^'^ No. 5 ^ 

<158> .^71 ^ ^^^^^^ 

<159> ^aH] 1$] S.Onig 

<160 14.8 mg 

<i6i> 3E|s.a)^ 10.0 mg 

<162> t.>liv11# :i:^o>s||o]:E 0.2 mg 



<163> <>|l;i|]<^] 2> ^A>6n^l^ ;^la5:U-^ 

<164> ^Alc4| 1^ s)-^!- 10 mg, 180 mg, Na2HP04- I2H2O 26 mg ^ 2974 mg^ ^ 

<165> ^7l ^A>oJ};(,ls^ ^Aj^^o^ ti).^3l- :^C)-. 

<i66> ^aHI lo^ 10 mg 

<167> 180 mg 

<168> Na2HP04- I2H2O 26 mg 

<169> ^^4. 0.2 mg 



<170> <;;*ll?i|lofl 3> ^B-^ ^^ISi^^'S 
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ci7i> ^aH] isi] 0.1 g. C, ^^wm^ E, ^^m. ^^"^V-?!. ^3.^^ 

oMjb, «1e]-i?1 a, Bi ^ wlEl-i?! B2» ^^I^^V^cf. 

<172> ^>^^^^^ tf^sj. 

<173> >gAHl 0.1 g 

<174> tilBl-^ C 15 g 

<175> ^^WlEf^ E 7.5 g 

<176> ^A>:g 19.75 g 

<177> ^S^o}<^ 3.5g 

<178> u| s. 3 . 5 g 

<179> «1B}-^ A 0.2 g 

<180> n]^-^ Bi 0.25 g 

<181> HlEf^ 32 0.3 g 

<i82> ^ 



•^^A]7lT^, ^Al ^ ^^^^ ^^1^>^ ^7] xifl^oi], A^:^7l <>]^o]o!^ 7] 



62-45 




102^^4670 ^^ -a^V: 2003/10/29 



62-46 



1021 



14670 



%^ ^^q-: 2003/10/29 



[^^•sj- 1] 
^■^^ 1 



( ^7] ^ollAi. 

H, OH, OR, NR1R2 o]tj^, 
Y ^ OR, NR1R2, SC(=NH2)NH<ilti)-. 

^7]^, R^ M-Hl:^. t^ll., tifl^Ai, -i-^s., tiS-S.. -qs^ ^ #s 

o]^o]^ ^]%7] ^<^^^^ 3 7fl o]^^ :^m7l» ^fe dl-li 4 7fl o]*!-^ #S.fl<il 

Ci-C4^ ^lU-^ ^^7loH, 

Rl. R2^ Sfe ^fl^-^l, ^^HS n 

ol^o^^ ^1^7l^ojlA^ 3 7fl ol-arl-o^ ^1^7l» o}% Ci~C3^ ^1«<}-^ <a:^7l o] 

^. Rl, R27> SE^ Ci~C3^ '^^7l# ^fe A-^S. ^ 



° X 
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[^^*^ 2] 

s 1 



NO 


X 


Y 


1 


H 


HO- 


2 


H 


CHsCOO- 


3 


H 


CfiFsD- 


4 


H 


CKiO- 


5 


H 


3 A-ClcCtR^O- 


6 


H 


4~N09CfiHA0- 


7 


H 


2.4.6-Cl^?CfiH90- 


8 


H 


4-BrCfiIltO- 


9 


H 


3~Cfti-4Cl CfiftiO- 


10 


H 




11 


H 


4-CNCdl40- 


12 


H 


3-CF3C6H4O- 


13 


H 


4-ai30c^o- 


14 


H 


2,4-F2C6H30- 


15 


H 


3-BrC6H40- 


16 


H 


2-NO2C6H4O- 


17 


H 


2-BrC6H40- 


18 


H 


3-CI-4-FC6H3O- 


19 


H 


2-Cl-4-BrC6HsO- 


20 


H 


2-CH3OC6H4O- 


21 


H 


3-CHS-4-NO2C6H3O- 


22 


H 


2-CI-4-FC6H3O- 


23 


H 


2,3-Cl2C6H30- 


24 


H 


2-NO2-4-CIC6H3O- 


25 


H 


4-ClCyi40- 


26 


H 


2,4-Cl2C6H30- 


27 


H 


2-(CH3)2CH-4-C 1 -5-CH3C6H2O- 


28 


H 


2,4,6-Br3C6H20- 


29 


H 


2-CH3C6H4O- 


30 


H 


2,6-(CH3)2C6Hs(>- 
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NO 


X 


Y 


31 


H 


CeHsCOO- 


32 


H 


CrffcCH2C00- 


33 


H 


2.6-F2C6H3ai2C00- 


34 


H 


2-Cl-6-FC^CH2C00- 


35 


H 


3-CI-C6H4CH2COO- 


36 


H 


3-SC4HSCH2COO- 


37 


H 


3-F-C6H4CH2COO- 


38 


H 


2-NPCH2COO- 


39 


H 


2,4-F2C6H3CH2C00- 


40 


H 


(C:6H5)3CC00- 


41 


H 


2-afcO-6-FC^3C«2C0O- 


42 


H 


3-Cai30-6-FC6H3afeCXX)- 


43 


H 


2-BrCi^COO- 


44 


H 


Ci4jEfe9COO~ ■ 


45 


H 


4-FCdl4NHC0O- 


46 


H 


C^IsNHCOO- 


47 


H 


(aEfc)2CHNHC00- 


48 


H 


3-CF3Cdl4NHC00- 


49 


H 


3-C1QJI4NHC00- 


50 


H 


4-BrC6FWlHC00- 


51 


H 


2 , 4-(CH3O)2C6H3NHC0O- 


52 


H 


CeHuNHCOO- 


53 


H 


C^CHzCHzQlzNHCOa- 


54 


H 


3,4-Cl2C6H3NHC00- 


55 


H 


2-ClC6H4NHCXX>- 


56 


H 


CHsCIfcNHCOO- 


57 


H 


2-NpNHCOO- 


58 


OfcO- 


3 , 5-Cl2-4-NH2C6H2C(NH2)=^0- 


59 


CHsO- 


2-CHsO-4-CH2=CHCai2C6H30- 


60 


CHaO- 


2,4-Cl2C6H40- 



5. 3 
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V 
A 


Y 


ox 




0 r*ir* u A 




LH3U— 








0 >i r*i p u A 


Oft 






DO 






oo 




0 XTA A 1 T¥ /\ 

Z-NO2-4-C 1 c^o- 


o# 


PU A— 
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